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Abstract

Following the Supreme Court’s 2018 decision in Murphy v. National Collegiate Athletic
Association, several states have legalized sport betting. Engaging in betting may lead to
increased alcohol consumption, weapon-carrying, and violent crimes, further com-
pounding the already recognized issues of fan aggression associated with sporting
events. In this study, we employ a difference-in-differences design to examine the
impact of legalized sports betting on crime using incident data from 2017 to 2021.
We identify an increase in crimes from the start of a game to four hours after its con-
clusion in states that recently introduced a legal sports betting market, with significant
spillover effects extending to neighboring states without legal sports betting markets.
Before the Covid-19 pandemic, betting-related aggression in early adopting states was
primarily stemmed from emotional cues related to financial loss; non-finance-related
emotional cues also played a role post-pandemic. Our findings underscore the need
for proactive policy to mitigate negative effects associated with sports betting amidst
its rapid expansion.
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Introduction

Since the Supreme Court’s 2018 decision in Murphy v. National Collegiate Athletic
Association,! which struck down the Professional and Amateur Sports Protection
Act (PASPA?), a number of U.S. state legislatures have legalized sports betting.
PASPA, enacted in 1992, previously prohibited state authorization of sports betting
in most states due to concerns about potential risks and issues associated with betting.
These included the development of addictive and impulsive betting behavior (Hing
et al., 2016, 2018) among individuals with lower self-controls (Russell et al., 2019),
as well as threats to the integrity of sports through interest in match fixing and corrup-
tions (Forrest et al., 2008; Holden & Rodenberg, 2017).

With a growing number of states legalizing sports betting, there has been a height-
ened concern regarding a possible connection between sports betting and aggressive
behavior. For instance, the National Basketball Association (NBA) observed increased
incidents of fans verbally and sometimes physically harassing players after the intro-
duction of sports betting (Rosenberg, 2022). Outside the arenas, fan aggression and
dysfunctional behavior can manifest into violence, abuse, and other types of miscon-
duct and criminal activity (e.g., Andres et al., 2023; Card & Dahl, 2011).

Understanding the consequences of overturning PASPA has profound implications
for policy makers. While sports wagering can bring significant economic benefits to
local communities, it has potential social costs. Specifically, losses in bets may lead
fans to commit crimes ranging from burglary to domestic violence that they might
not otherwise engage in. Many states legalized sports betting without estimating the
cost of gambling problems and implementing robust consumer protections
(Meyersohn, 2023). Therefore, it is critical for policy makers to ascertain 1) whether
the legalization of sports betting has resulted in an increase in crimes and 2) the driver
of the impact if it exists. By doing so, local governments can take proactive measures to
design policies and regulations aimed at mitigating the negative effects of legalized
sports betting.

In this paper, we aim to examine the following research question: Does the legali-
zation of sports betting have any impact on crimes? Leveraging incident-level crime
data from the National Incident-Based Reporting system (NIBRS) between 2017
and 2021, we employ a difference-in-differences design to estimate the impact of legal-
ized sports betting. Our methodology involves comparing crime statistics on days with
and without games within states that introduced a legal sports betting market during our
sample period. We find a significant increase in crime between the start of a game and
four hours postgame following the introduction of sports betting. This impact is partic-
ularly notable when the local team plays at home, and it intensifies if the outcome of the
game differs from what the betting odds had predicted. Additionally, our study unveils
that the effects of sports betting on crimes spill over into neighboring states when the
team locates in a multi-state Metropolitan Statistical Areas (MSAS) or in close proxim-
ity to the state border. Lastly, in analyzing the mechanism through which sports betting
induced aggression, we find that while betting-related aggression was initially
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predominately driven by financial stress from losing a bet, non-finance-related emo-
tional cues, such as the anxiety from anticipating betting outcome, also come into
play post the Covid 19 pandemic.

Literature Review

Sports Betting and Betting-Related Behavior

Sports bettors are driven by two primary motivations: financial gains (Dwyer et al.,
2023) and emotional gratifications (Dwyer et al., 2023; Lamont & Hing, 2020).
Money is a central element in betting activities observed across both regular and occa-
sional sports bettors (Dwyer et al., 2023). Therefore, many regular sports bettors, par-
ticularly those at risk of problem gambling, may not necessarily watch the games they
have bet on (Russell et al., 2019). These bettors often endorse money-oriented motives,
exhibit higher erroneous cognitions, experience stronger betting urges, and are more
prone to alcohol-related issues (Russell et al., 2019). Likewise, sports fans do not often
bet on their favorite teams because the potential financial gain from betting may offset
the emotional setback experienced if their teams lose (Agha & Tyler, 2017).

Meanwhile, there is a strong emotional connection of sports bettors to betting activ-
ities as they seek excitement and engagement (Dwyer et al., 2023; Lamont & Hing,
2020), making betting a highly emotional activity (Bran & Vaidis, 2020). Sports bet-
ting often evokes a range of emotions including excitement, thrill, enthusiasm, anxiety,
and distress (e.g., Bran & Vaidis, 2020; Lamont & Hing, 2020). Positive emotions,
such as excitement and joy, are commonly experienced by sports bettors upon placing
successful bets and witnessing favorable outcomes (Dwyer & LeCrom, 2013).
Conversely, negative emotions like anxiety and nervousness (e.g., Dwyer &
LeCrom, 2013; Dwyer & Weiner, 2018) often arise during the anticipation of bet
results, accompanied by concerns about potential financial losses (Lopez-Gonzalez
et al., 2018). Additionally, the behavior of sports bettors is intricately linked to fan
behavior, with team quality and heightened outcome uncertainty positively influencing
betting volume (Deutscher et al., 2019; Humphreys et al., 2013).

While sports betting enhances enjoyment and excitement for fans, it poses risks
such as substantial financial losses and the development of harmful betting patterns
and addiction (Hing et al., 2016). Sports betting losses are borne by sports consumers
and fans, especially young adult men (Seal et al., 2022), which could lead to significant
debt and associated mental health issues (Hing et al., 2023). Existing research has
found elevated levels of physical, verbal, and psychological aggression among bettors,
along with increased incidents of alcohol use, weapon-carrying (e.g., Dowling et al.,
2014; Hing et al., 2022), and violent crimes linked to problem gambling (Cook et
al., 2015). Betting not only has the potential to trigger immediate violent incidents,
but can also exacerbate existing violence (Hing et al., 2020; Suomi et al., 2019), stem-
ming from emotions such as anger, frustration, and financial stress resulting from bet-
ting losses (e.g., Suomi et al., 2019).
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Frustration-Aggression Hypothesis and Sports-Related Aggression

The frustration-aggression hypothesis posits that individuals, when faced with frustrating
events, tend to develop a drive towards aggression directed at the source of their frustra-
tion (Dollard et al., 1939) in order to reestablish self-esteem (Wann, 1993). In sports,
home team losses, especially unexpected ones, can provoke frustration among fans, lead-
ing to significant emotional responses (e.g., Card & Dahl, 2011; Munyo & Rossi, 2013).
Engaging in sports betting can trigger emotional responses, such as distress from finan-
cial losses (Hing et al., 2016, 2023) and heightened anxiety and nervousness while await-
ing betting outcomes (e.g., Dwyer & LeCrom, 2013; Dwyer & Weiner, 2018). These
emotional cues may increase the likelihood of losing self-control which can escalate
into aggressive behavior (e.g., Bernheim & Rangel, 2004; Loewenstein, 2000).

Previous research has primarily focused on frustration linked to sport game out-
comes, suggesting that unexpected losses could trigger violent behaviors among
fans, including incidents such as domestic violence and robberies (Card & Dahl,
2011; Munyo & Rossi, 2013). Furthermore, unexpected game outcomes are associated
with a further increase in the magnitude of violent crimes, underscoring the impact of
game-related frustration on criminal behaviors (Rees & Schnepel, 2009).

Examining the impact of sport-related frustration on crime requires careful consideration
of spatial and temporal dimensions (e.g., Jakar & Gordon, 2022; Marie, 2016; Menaker et al.,
2023). Proximity to sports venues is a critical factor, as areas in close vicinity often see nota-
ble increases in crimes such as property offense (Billings & Depken, 2011), pickpocketing
(Montolio & Planells-Struse, 2019) and vehicle thefts (Ge et al., 2021). There is also temporal
heterogeneity in criminal behavior, with a concentration of game-related crimes occurring
within a brief timeframe surrounding the conclusion of the game (Ge et al., 2021; Munyo
& Rossi, 2013). Furthermore, there are temporal shifts in the types of crimes, indicating var-
iations in criminal activities over time (Montolio & Planells-Struse, 2016).

Given the relationship observed in the literature between betting and various forms
of aggression, further investigation into the relationship between sports betting and
aggression is important for at least two reasons. First, understanding the extent to
which legalized sports betting leads to aggressive behavior and criminal activities
can inform policymakers and stakeholders about the potential societal impacts of sports
betting-related harm. Secondly, by identifying the underlying mechanisms through
which sports betting may escalate aggression, tailored interventions can be developed
to mitigate these risks and build a healthier betting environment.

Data and Empirical Strategy

Data

We compiled data in four main categories: crime data obtained through NIBRS, sport
data sourced from Sports-Reference.com, betting odds from Sportsbook Review, and
the legal landscape of sports betting from the American Gambling Association.
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NIBRS gathers detailed crime data voluntarily reported by law enforcement agen-
cies across the United States. The Uniform Crime Reporting Program (UCR) is a com-
ponent of the NIBRS which offers detailed data from 2017 onwards. UCR reports
granular information, capturing essential details such as the reported hour of the inci-
dent and its nature. Since its inception in 2017, the UCR has seen a consistent rise in
participation. In 2017, 6,708 agencies from 37 states reported incidents in UCR, and by
2021, this number had increased to 11,359 agencies from 47 states. We collected crime
data from January 2017 to December 2021, containing both the period preceding and
following the Supreme Court’s 2018 decision that paved the way for legalized sports
betting in the U.S. We direct our attention to four specific incident types — assault,
destruction, larceny, and vehicle theft. These categories represent more impulsive
aggression behaviors which have previously shown an uptick in incidents associated
with sports events.

Our sports dataset covers both the regular season and playoff games from the
National Football League (NFL), the NBA, Major League Baseball (MLB), and the
National Hockey League (NHL) between 2017 and 2021. A recent survey study sug-
gests that the NFL is the most popular sport that American bettors bet on, followed by
the NBA and the MLB (Bridge, 2023). This dataset includes details on participating
teams, final scores, start and end time, and game venues. Considering the temporal
overlap with the COVID-19 pandemic, during which sports events were suspended,
we partition our sample into two sections. The first section contains observations
from April 2, 2017° to March 12, 2020 when the NBA and the NHL announced the
suspension of their seasons. The second section spans from July 22, 2020, one day
before the MLB commenced its 2020 season, to December 31, 2021.

We gathered betting odds information for each game from Sportsbook Review.
Betting odds are initially set based on the likelihood of game outcomes, and sports-
books adjust them in response to various factors before the start of the game, such
as player injuries, weather, team lineup decisions, and strategic game plans (Clark,
2021). We focus on closing odds, which provide insights into the theoretical likelihood
and the oddsmaker’s projection of the game outcome (McGrath & Pempus, 2022).
Sports bettors use these odds to calculate implied probabilities, which help them iden-
tify favorites and underdogs and make informed betting decisions (Cantinotti et al.,
2004; D’ Astous & Gaspero, 2015).

Lastly, we collected legal information on sports betting as of December 31, 2021
across 48 contiguous US states and the District of Columbia from the American
Gambling Association. Figure 1 shows the timeline for the introduction of legal sports
betting markets in the US.

Sample Construction

To evaluate the impact of legalized sports betting on aggression, we narrow down
our examination to crimes committed on game days, as well as the days immedi-
ately preceding these game days. We use gamedays to represent periods of
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Panel A. Pre-Covid Panel B. Post-Covid

Figure |. Legal Landscape of Sports Betting in the U.S. (2018-2021).

intensified betting activity. Prior research shows that betting activities are heavily
concentrated immediately before games (Paul & Weinbach, 2011) and there is a
growing popularity of in-play betting (Lopez-Gonzalez & Griffiths, 2016) with
Flutter Entertainment, a leading online sports betting operator, reported that live
betting accounted for more than half of their sportsbook handle in the U.S. in the
second quarter of 2025 (Flutter Entertainment, 2025). We analyze crimes that
occurred between the start of a game and 4 hours after its conclusion. This time-
frame is chosen based on the findings of Ge et al.’s (2021) study, which noted a
significant increase in crimes within 3 hours after the end of a game. Using the
same timeframe, we also include crime data from the day before the game day
for comparison.

We merge crime data and game data based on teams’ MSAs. To isolate the impact
of legalized sports betting on crime numbers during game days, we exclude situations
where multiple teams from the same MSA play in close succession. Specifically, we
only consider observations if no other game involving a team from the same MSA
was played, either home or away, within 36 hours prior to the start of the current
game or 12 hours after its conclusion. For example, during the week of October 20
to October 27, 2019, sprots fans in Indianapolis enjoyed several games: the
Indianapolis Colt’s home game on October 20, the Indiana Pacers’ season opener at
home on October 23, a subsequent Pacers away game on October 26, and finally
another Colts game on October 27. In this scenario, only the Colt’s game on
October 20 and the Pacers’ away game on October 26 were included in our sample.
Additionally, since major national sporting events attract widespread attention from
sports consumers across the country and represent the peak of sports betting activity,
we exclude observations that may be influenced by these events. Specifically, we
remove data from one day before to one day after the Super Bowl, as well as from
one day prior to the start of March Madness through one day after its conclusion.
These ensure a more focused examination of the impact of legalized sports betting
on fan aggression.
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It is important to note that certain MSAs extend across multiple states, some of
which have legalized sports betting and others have not. Additionally, certain teams
are situated near state borders. The displacement of fans (Marie, 2016; Menaker
et al., 2023) could potentially create challenges in our identification strategy. That
is, sports fans residing in states without a legal sports betting market may choose to
travel to neighboring states to place bets. If this movement is substantial, it could
lead to spillover effects across state borders, as agitated sports bettors may bring any
associated disturbances back to their home states. To mitigate potential spillover
effects, when a team locates in a multi-state MSA, we only include agencies in the state
that first introduced a sports betting market and assign treatment based on that state’s
market launch date.* Agencies in the same MSA but in states that later introduced a
legal sports betting market are excluded from those states” samples. We conduct addi-
tional tests on the potential of spillover effects in the Results Section.

Furthermore, our analysis only examines states in which the treatment occurred
within our sample period, i.e., states that experienced a transition from no legal sports
betting market to a legal sports betting market. As a result of this design and the par-
titioning of the data, the pre- and post-Covid samples do not include the same set of
states or games (See Tables 1 and 2).

Based on the set criteria and the availability of crime data, our pre-COVID sample
comprises 1,641 games and our post-COVID sample includes 772 games. Table 1
reports the number of major league games considered in our analysis. In both pre-
and post-Covid periods, many MLB games were excluded due to the league’s sched-
uling frequency, as we omitted games scheduled within 36 hours before or 12 hours
after another. In the final samples, NBA games account for the largest proportion of
all matches. The varying proportions of games included for each league may influence
the relative weight assigned to each, potentially affecting the estimated average treat-
ment effect. Since the NBA and the NFL are more popular among sports bettors
(Bridge, 2023), our estimates, while not evenly weighted across the four leagues,
approximates the relative importance of these leagues in shaping the impact of the
legalization of sports betting. Our dataset includes games featuring local teams in
both home and away settings, with roughly half being home games.

In addition to examining the general relationship between the launch of a legal
sports betting market and crime, our study further considers situations when unex-
pected game outcomes occur (e.g., Card & Dahl, 2011; Lindo et al., 2018). Betting
odds serve as a proxy for pre-game expectations given the strong correlation between
bookmakers’ average objective reference points and individual fans’ subjective refer-
ence points (Pawlowski et al., 2018). We define games with unexpected outcomes as
instances where the underdog, indicated by closing odds before game start, emerged
victorious. Table 1 indicates that roughly 20% of the games in our sample were
home games with outcomes differing from sportsbook predictions.

Figure 2 plots the monthly average number of incidents between the start of a game
and four hours after its conclusion, compared to the number of crimes in the same time
interval on the day preceding the game, weighted by the population of the agency. The
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Table 2. States Considered for the Main Analysis.

Pre-Covid Post-Covid
Market Launch  Agency Market Launch  Agency
States Date Count States Date Count
Delaware 2018-06-05 18 Arizona 2021-09-09 26
Indiana 2019-09-01 48 Louisiana 2021-10-06 16
Mississippi 2018-08-01 7 North 2021-03-18 44
Carolina
New 2019-12-30 53 Tennessee 2020-11-01 67
Hampshire
Oregon 2019-08-2 38 Washington 2021-09-09 78
West Virginia 2018-09-01 7 Wisconsin 2021-11-30 64

Note: In the post-Covid sample, agencies in Tennessee that are in the Memphis metropolitan area, agencies
in Washington that are within the Portland-Vancouver-Hillsboro metropolitan area, as well as agencies in
Wisconsin that are in the Chicago-Naperville-Elgin metropolitan area are excluded. Agency counts reflect
the number of agencies for which data is available, rather than the total number of agencies in the given state.

(i) All Incidents (ii) Assault (iii) Destruction (iv) Larceny (v) Vehicle Theft

A. Pre-COVID

B. Post-COVID

Average Number of Incidents

Number of Months since the Launch of Betting Market
—— Game Day ---- Day Preceding Game Day

Figure 2. Average Incidents from Game Start to Four Hours Postgame.

market launch date refers to the earliest date a legal sports betting market opened in the
state, whether for the retail market, online market or both. Both the pre-Covid
(Panel A) and post-Covid (Panel B) samples exhibit a consistent trend in the average
number of total incidents within the defined window on game days and the preceding
day, prior to the launch of the sports betting market. Specifically, game days during
the pre-Covid period recorded significantly more incidents than the day before, prior
to the sports betting market launch. However, data from the post-Covid sample did
not show substantial difference in crime numbers during the defined time window
between the two days. After the introduction of the sports betting market, there is a
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notable increase in the gap between the number of incidents on game days and the day
prior. While game-day crime initially spiked sharply, it later diminished before resurg-
ing. For the four incident types examined, we observe parallel trends between game
day and prior day pre-legal betting, except for larceny post-Covid, which showed
sharper spikes on game days. After legal sports betting began, assaults increased
sharply on game days both pre- and post-Covid, while larceny and vehicle theft rose
pre-Covid and destruction and larceny increased post-Covid.

Econometric Model

Our analysis aims to determine if there was an increased number of incidents following
the legalization of sports betting. We focus on states where the sports betting market
was introduced within our sample period to mitigate the risk that neighboring states
without legalized sports betting may become invalid controls due to potential spillover
effects. We adopt a difference-in-differences strategy, comparing the difference in
crime numbers from the beginning of a game till four hours postgame between
game days (treatment group) and the prior days (control group), before and after the
betting market launch. That is, we leverage days when local team play — periods asso-
ciated with heightened betting activity — to identify the potential impact of legalized
sports betting on crime. While this localized focus isolates a context where
betting-related behavior may be most intense, we recognize that it does not capture bet-
ting activities that occur independent of local game timing.

Specifically, the first difference is the change in crime rate before and after the intro-
duction of the legalized sports betting. The second difference is the difference between
game days and the same hours before one day prior. Using the prior day as a control
accounts for unobserved and dynamic factors influencing crime rates, thus isolating the
impact of legalized sports betting. We chose the earliest date a legal sports betting mar-
ket became available as our treatment timing, as this marked when residents first gained
access to legal sports betting. Using a later date could dilute the treatment effect, as
crime rates may have already shifted following the initial introduction of legal sports
betting. Our model is specified as follows.

E[Yisthamedayis,z, Bettingis, —r» Xit> 0, 04]
= Exp(p.Gameday;s; X Betting;s — + Xy + 0; + 6;) (1)

In Equation (1), the dependent variable Y, represents the number of incidents from
the start hour of the game through to 4 hours post game conclusion in agency i of state s
on day t. Gameday;s, is a binary variable that equals 1 when the local team had a game,
and 0 for days preceding a game. For the Gameday;,, variable, early study also recom-
mends using crime data from the same day of the week when no home games were
played as the control group (e.g., Andres et al., 2023). That is, if a home game occurred
on a Saturday, an alternative Saturday in the same month without a game would serve
as the control. We choose not to employ this control group design for two seasons.
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First, this approach proves challenging in the context of US sports, considering the
high frequency of sports games in a week, unless exclusively focusing on home games.
Second, a potential displacement effect from away games (Marie, 2016) can compli-
cate identification. Fans may travel to support the team during away games, leading
to fewer crimes in local MSAs. This displacement effect can render game-free days
as invalid controls.

The variable Betting;s ;—, equals 1 if the state s had introduced a sports betting mar-
ket as of day ¢ — r, and 0 otherwise. That is, » = 1 signifies the day when consumers
within the state could start betting on sports games. The estimate on the interaction
term Gameday;s, X Betting;; ,—, thus identifies the treatment effect of legalized sports
betting.

Control variables (X)) include whether the local team won the game, whether the
game started in the afternoon (noon to 7pm) or in the evening (i.e., after 7pm), the
day of the week, the type of the game (regular season vs. post-season), and league
(MLB, NBA, NHL, NFL). To capture time-invariant difference between agencies,
we employ the agency fixed effect 6;. Month-year fixed effect 6, is used to account
for month-specific heterogeneity.

Identification

Our identification strategy relies on the assumption that the launch timing of the sports
betting market is unrelated with other policies that could affect crimes. To validate this,
we scrutinize the timings of new state laws related to recreational cannabis from the
Marijuana Policy Project and laws on firearms from the Bureau of Alcohol,
Tobacco, Firearms and Explosives. We did not find instances where the introduction
of the sports betting market coincided with the enactment of new drug or gun policies.
Another potential threat to the assumption is the social unrest that unfolded in the after-
math of the murder of George Floyd, spanning from May 2020 through the fall of
2020. Our review confirmed that no state had introduced its sports betting market
between July 2020 and October 2020.

An important consideration regarding our difference-in-differences identification is
the potential confounding of dynamic effects of sports betting with pre-existing differ-
ences in time trends across treatment and control groups, potentially violating the par-
allel trends assumption. We conduct a test on the parallel trend assumption by
examining whether there is statistical significance in the time trend within the defined
time window between game day and the day prior to the game before the introduction
of sports betting. We did not observe any statistically significant estimate on the inter-
action between time trend and game day. Sun and Abraham (2021) caution about the
possibility of rejecting pre-trend tests even when parallel trends hold in the pre-
treatment period when there are heterogeneous treatment effects. We therefore further
conduct a pre-trend test using the methods in Callaway and Sant’Anna (2021). Given
some large and uneven gaps in treatment timing when specified at the daily level that
could cause computation challenge with the Callaway and Sant’Anna (2021) method,
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we perform our tests at the monthly level. Specifically, we calculate the average crime
numbers from game start to four hours post-game and the average number of crimes
within the same time window one day before the game for each month to carry out
the test. We find no statistically significant differences in trends between game days
and the day preceding the game for all four types of considered crimes, as well as
the overall number of incidents. This holds true for both the pre- and post-Covid
samples.

Existing literature examining the relationship between sports events and crime often
caution about the potential of overstating crime rates due to heightened police presence
on game days (e.g., Andres et al., 2023; Marie, 2016). That is, the increased deploy-
ment of police on game days may result in a higher proportion of crimes being
reported. In our analysis, we compare the incidence of crime during the defined time
window around the game to the same time window on the day preceding game
days, both before and after the introduction of sports betting. This approach allows
our estimates to capture any shifts in the disparity between the two days, taking into
consideration the potential underreporting on non-game days.

Another concern resolves around the potential for anticipation, particularly during
the period when sports betting was legalized in the designated state while the sports
betting market had not yet commenced operations. While consumers may have antic-
ipated betting activities in the near future, the inability to actually place a bet meant that
the likelihood of betting-induced aggression was low at that time. Therefore, we
believe that anticipation does not pose a threat to our identification. Lastly, it is impor-
tant to note that betting likely existed prior to the introduction of a legal sports betting
market in the respective states. Legalization enabled bettors to place bets legally rather
than through illegal channels. Our method identifies specifically the impact of the
legalization of sports betting, rather than the overall impact of betting on crime.

Results

Main Results: Legalized Sport Betting and Game-Related Crime

Our analyses aim to discern whether there is an additional increase in crimes attributed
to the introduction of sports betting. The results of our estimations, based on a
difference-in-differences design (Equation 1), are presented in Table 3. Given the count
nature of our data, we employ a Poisson regression to estimate the effects. Poisson esti-
mation avoids the incidental parameters problem when incorporating fixed effects
(Cameron & Trivedi, 1998), making it well-suited for analyzing NIBRS data, particu-
larly given the varying sizes of agencies and occasional low incident counts. Agency
fixed effects account for time-invariant, unobserved heterogeneity across agencies,
enabling our model to focus on within-agency variations over time rather than differ-
ences across agencies. Similarly, month fixed effects control for unobserved temporal
factors and seasonal patterns, ensuring that changes in crime numbers over time are not
confounded by such influences. To address potential bias stemming from the over-
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dispersion of our data, we cluster standard errors at the agency level to account for arbi-
trary correlation of errors within an agency (Cameron & Trivedi, 2005).

Table 3 illustrates a consistent surge in criminal incidents, both before and after the
Covid pandemic, upon the introduction of a sports betting market. Specifically, statis-
tically significant increases are observed in all four types of considered crimes, as well
as in the overall number of incidents, when considering home games and home games
with unexpected results. In analyses encompassing all games, regardless of game loca-
tion, a significant rise is also observed in the number of assaults and larcenies, as well
as in the total number of incidents.

The magnitude of the effect appears to be more pronounced in the subsample that
exclusively considers home games with unexpected outcomes. For instance, results
from Panel B of Table 3 reveals a 62.55% increase in assaults from the beginning of
the game to 4 hours after its conclusion following the introduction of the sports betting
market (Column 1). This increase is heightened to 77.23% when focusing on home
games (Column 3). For home games concluding with results contrary to sportsbooks’
predictions, there is a 93.42% (Column 7) surge in assaults following the launch of the
sports betting. To provide context, before the launch of the sports betting market, the
average number of assaults during this 4-hour window was 1.2710, 1.1992, 1.2736 in
the respective cases. After the legal sports betting market launch, the number of
assaults increased by 0.7950, 0.9262, and 1.1898, respectively.

Furthermore, Table 3 indicates that the impact of sports betting is more prominent in
the pre-Covid period compared to the post-Covid period. For example, there is a
remarkable 93.42% increase in assault following a home game with an unexpected out-
come prior to the Covid 19 pandemic (Column 7 in Panel B), whereas this impact
diminishes to 14.08% post-Covid (Column 8 in Panel B). Notably, the average number
of assaults post-Covid before the legal sports betting market launch was 4.5820, trans-
lating to an increase of 0.6451 assaults following its introduction. While this absolute
increase remains smaller than the pre-Covid impact, the size of the change is less sub-
stantial in comparison. It is important to note that during the post-Covid sample period,
particularly in late 2020 and early 2021, sports leagues implemented Covid-related
protocols, such as limiting or prohibiting fan attendance and requiring masks.
Reduced or absent game attendance likely decreased crime rates, as fewer people ven-
tured out, and the opportunity to experience game-related frustrations — often more
intense during in-person attendance compared to TV viewing — was diminished.
Consequently, these Covid- related restrictions may have lessened the overall impact
of legalized sports betting on crime during this period.

Does the Impact of Legalized Sports Betting Extend to Neighboring States?

As previously discussed, there is a potential of spillover effects where consumers from
neighboring states without legalized sports betting may cross state borders to place bets
and result in increased aggression. To assess this possibility, we identify agencies that
are likely to be subject to this spillover effect. We focus on two scenarios: 1) teams
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located in a multi-state MSAs, and 2) teams located within two-hour driving distance
of a state border. In both scenarios, we consider agencies in states where sports betting
remained illegal while their neighboring states had introduced a sports betting market,
as well as agencies in states that had only started a sports betting market after their
neighbors had already done so during our sample period. Table Al in the
Appendix lists teams and states included in this analysis. We estimate Equation (1)
on this sample assuming that those agencies in the sample were also treated post the
introduction of sports betting in its neighboring state. For states where a sports betting
market was launched after their neighboring states, we used the earliest date on which
sports betting became available among their neighbors as the timing of treatment.

Table 4 presents the results on the spillover effects of legalized sports betting. When
considering agencies in the multi-state MSAs where at least one of the states had
launched a legal sports betting market, but located in a state without, statistically sig-
nificant increases are observed in assault, larceny, and vehicle theft, as well as the total
number of incidents during home games with unexpected outcome before the Covid-19
pandemic. In the post-Covid sample, we similarly find a statistically significant
increase in crimes during home games with unexpected outcomes. When broadly con-
sidering home games, we identified a statistically significant increase in vehicle theft
pre-Covid and a statistically significant rise in assaults, destruction, and total incidents
post-Covid.

The estimated pre-Covid spillover effects are notably smaller than the main effects
reported in Table 3. In the post-Covid sample, we find that the impact of legalized
sports betting on crimes is more pronounced in neighboring states than home states.
This may be due to residents of states where sports betting remained illegal traveling
to neighboring states to place bets. The delayed availability of legal betting in their
home states could have influenced this behavior.

Columns (3) and (4) in Table 4 consider the second spillover situation where the
treated agencies and the teams are located in distinct MSAs but are within a two-hour
driving distance. It is important to note that this subsample only includes two MSAs for
consideration, namely, Indianapolis-Carmel-Anderson, IN and Pittsburgh, PA (see
Table Al). We observe a statistically significant increase in the total number of inci-
dents, destruction, and larceny during home games. For home games with unexpected
results, we find a significant increase in assaults and larceny. Overall, our findings pro-
vide evidence of spillover effects.

Robustness Checks

We perform several robustness checks to ensure the validity of our main results. First,
we employ a negative binomial model, preferred for addressing over-dispersion in the
data, to estimate Equation (1). We further explore two alternative timeframes to count
the number of crimes: one from the start of the game to two hours after its conclusion,
and the other from the end of the game to six hours later. This consideration arises from
the potential differences in the temporal distribution of aggression within the U.S.
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market and other markets studied in prior research (e.g., Ge et al., 2021; Munyo &
Rossi, 2013). Table A2 in the appendix presents the two robustness checks results
and suggest that both our negative binomial estimates and estimates using alternative
timeframes remain qualitatively consistent with the main findings presented in Table 3.

Since Covid-related restrictions were implemented for most sporting events after the
games resumed, limiting both the number of spectators inside the stadia and the traffic
outside, we incorporated two variables into our post-Covid analysis. The first is a
dummy variable indicating the presence of any restrictions on spectatorship, such as
limits on the number of spectators, mask mandates, or social distancing requirements.
The second is a variable representing the percentage of stadium capacity allowed for
home stadium. The results including these additional variables were almost identical
to those reported in Table 3. This confirms that Covid-related restrictions after the
resumption of games did not affect our estimated impact of legalized sports betting
on crime.

The impact of legalized sport betting on crime may vary across geographic loca-
tions. To address concerns that our estimated effect might be driven by a single or a
small number of regions, we conducted a leave-one-out analysis, sequentially remov-
ing one MSA from the sample in each iteration. While the magnitude of the estimated
effects varied — sometimes relatively sizably — the direction and statistical significance
of the results remained qualitatively consistent. This indicates that while the observed
impact is not solely driven by any specific region, there are geographic variation in the
size of the effect across legalized states.

Mechanism Analyses

Existing betting literature identifies two primary motivations for individuals to bet on
sports: a money-oriented motive (Russell et al., 2019) and emotional motivations, such
as excitement and engagement (Dwyer et al., 2023; Lamont & Hing, 2020). We there-
fore examine two potential mechanisms through which sports betting may increase
aggression: finance-induced emotional cues, i.e., the financial stress from losing a
bet, and non-finance-related emotional cues, such as the anxiety and frustration from
anticipating betting outcomes. These emotional cues can lower self-control and
heighten the risk of violence (Bernheim & Rangel, 2004; Loewenstein, 2000).

Our analysis of sports betting differs from previous studies on outcome-related frus-
tration. Sports bettors may not necessarily be fans of the teams or even watch the games
(Russell et al., 2019), and fans may sometimes bet against their favorite teams for
financial gains (Agha & Tyler, 2017). Therefore, unlike frustrating situations studied
in previous work such as receiving a red card in soccer or losing a derby game (e.g.,
Andres et al., 2023; Card & Dahl, 2011), our focus is on anxiety, anger, and frustration
stemming from betting activities, such as anticipating outcomes and experiencing
losses.

We first assess whether sports betting contributes to aggression through induced
financial stress. To do so, we must consider the financial implications of sports betting.
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In moneyline bets, a bettor loses the amount wagered if the bet is unsuccessful. While
in an efficient betting market, all wagers — whether on favorites or underdogs — result in
an expected financial loss due to the built-in house edge, the payout structure differs
between the two. Winning bets on favorites yield smaller profits due to lower odds,
whereas winning bets on underdogs offer higher returns. Conversely, losses occur
regardless of the wager, and bettors who place bets on long-shot outcomes may expe-
rience greater financial swings.

We conduct our analysis based on the assumption that sports bettors tend to bet on
the favorite which aligns with the reverse favorite-longshot bias observed in major US
sport leagues, such as the NFL (e.g., Dare & Holland, 2004), the NBA (e.g., Paul &
Weinbach, 2005), and the NHL (e.g., Woodland & Woodland, 2001). This bias sug-
gests that bettors tend to overbet on favorites. Therefore, a higher proportion of bettors
would experience financial losses if the final game result deviated from the predictions
based on betting odds, as captured in the previously defined “unexpected outcome”
games. In this analysis, we further introduce a variable to differentiate between predict-
able and unpredictable games with unexpected outcomes. We define an unpredictable
game as one in which the absolute probability difference between the chances of win-
ning for the two teams is less than 20 percent, as determined by closing odds.
Approximately 31% of both the pre-Covid and post-Covid samples are associated
with games initially considered unpredictable.

Building on Equation (1), we incorporate interactions between all dummy variables
introduced above and the gameday X betting variable. The third-level interaction terms
capture whether the effect of legalized sports betting on crime is amplified in specific
situations, providing evidence on whether those situations serve as key mechanisms
through which legalized sports betting influences crime. All analyses are conducted
using the sample where the local team played at home. Table 5 provides some evidence
of a positive impact of finance-induced emotional cues, as evident in some positive and
statistically significant estimates. However, the table also highlights variations in this
effect based on the predictability of game outcomes and the timing of the sports betting
market introduction relative to the Covid-19 pandemic.

States that introduced a sports betting market before the pandemic witnessed a
heightened occurrence of assault, larceny, vehicle theft, and overall incidents following
unexpected game outcomes in matches initially considered predictable. Conversely,
unexpected outcomes in unpredictable games had lower assault and overall incident
rates. This contrast with predictable games may suggest differences in betting beha-
vior, such as lower inclination to bet on unpredictable games. States that launched a
sports betting market after the hiatus of sports games due to the pandemic experienced
a rise in the total incidents and larceny following unexpected outcomes in unpredict-
able games, contrasting pre-Covid trends. This observation partially aligns with prior
research indicating that increased outcome uncertainty positively influences betting
volume (Deutscher et al., 2019; Humphreys et al., 2013). However, while our
post-Covid results support this pattern, our pre-Covid findings do not, suggesting
that the effect of outcome uncertainty may be context-dependent.
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To test the impact of non-finance-related emotional cues on aggression, we focus
on scenarios where bettors are likely to experience heightened levels of anxiety,
anger, or frustration during and after a game, while their financial loss may be rela-
tively small or less relevant. We generate an indicator set to one for games involving
at least one of the following scenarios: the favored team initially trailed by the end of
the fifth inning for MLB games, the end of the second quarter for NBA and NFL
games, and the end of the second period for NHL games but ultimately emerged vic-
torious; the two teams were tied at the specified time above, but the favorite team
secured the win; games extending to overtime with the favorite team ultimately pre-
vailing; and games with a close final score, defined as a margin within 1 point or goal
for MLB, NFL, and NHL games, and within 3 points for NBA games, and the favor-
ite team won.

These situations involve a significant number of bettors who initially antici-
pated a loss or remained uncertain about the outcome until the end, but ultimately
experienced a win. All these situations contribute to a heightened sense of stress
and anxiety during the game. In the pre-Covid sample, 25.37% of observations are
associated with such stressful games, while in the post-Covid sample, this figure
is 22.83%.

Table 6 displays the estimates of variables associated with non-finance-related
emotional cues, where the indicator for a stressful game is interacted with the game-
day X betting variable. These analyses are specifically performed within the
sample where the local team played at home. In states that initiated a sports betting
market before the Covid-19 pandemic, there is no discernible evidence of
non-finance-related emotional cues contributing to elevated betting-related aggres-
sion. However, in states that introduced a sports betting market post-pandemic,
stressful games with a low likelihood of significant financial loss saw an increase
in assault, larceny, and total incidents.

In summary, our mechanism analyses reveal a possible shift in the attitudes and
behaviors of sports bettors. In the early months following the introduction of sports bet-
ting, betting-related aggression was triggered by financial stress resulting from unex-
pected outcomes in predictable games. This implies that early-stage sports bettors
adopted a more cautious approach, preferring to bet on games with predictable out-
comes to mitigate the risk of losses. However, as sports betting becomes more widely
adopted, post pandemic, betting-related aggression was induced by financial stress fol-
lowing unexpected outcomes in unpredictable games, as well as non-finance-related
emotional cues from stressful games. In other words, bettors became more inclined
to wager on games with higher outcome uncertainty, which are riskier but offer a
heightened level of excitement. Additionally, the increase in crimes observed in games
where a substantial proportion of bettors won their bets suggests that these bettors
became more emotionally invested in their betting activities, with the betting process
itself inducing greater stress. It is important to note, however, that differences in the
states and games included in the pre- and post- Covid samples may also contribute
to the observed shift in results.
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Conclusion

This paper explores the impact of the legalization of sports betting in the U.S. on aggres-
sion. Utilizing data from the UCR program under the NIBRS system and employing a
difference-in-differences strategy, our findings reveal a significant rise in violent crimes
due to the introduction of sports betting. Prior research has already highlighted increased
fan aggression during sports games, particularly in cases of upset losses (Card & Dahl,
2011). Our findings suggest that legalized sports betting may exacerbate this effect.

More specifically, we find that after the introduction of a legal sports betting market,
states experienced a notable increase in assault, larceny, and the overall number of inci-
dents following games of the four major leagues in the U.S., whether the local team
played at home or away. We also identify a significant increase in vehicle theft follow-
ing matches played at home and game outcomes differed from betting market predic-
tions. The increase in aggressive behaviors is further amplified when home games end
with unexpected outcomes. Additionally, the impact of sports betting is more pro-
nounced in states that introduced a sports betting market before the Covid-19 pandemic
compared to those that introduced it post-pandemic.

Our results also uncover noteworthy spillover effects of sports betting. That is, the
effects extend to neighboring states even though these states have not legalized sports
betting. These regions similarly experienced an increase in the number of crimes fol-
lowing games where the local team played at home and the game concluded with an
outcome that differed from sportsbook predictions.

Our mechanism analysis sheds light on the factors contributing to betting-related
aggression. Initially, sports bettors exhibited caution when sports betting was intro-
duced, tending to bet on predictable games, with financial loss being the primary driver
of betting-related aggression. However, as the betting market expanded further across
the U.S. post-pandemic, bettors became more inclined to bet on games with higher out-
come uncertainty. Additionally, they became more emotionally involved in betting,
where both financial and non-financial factors such as anxiety and stress in anticipating
game and betting results contributed to aggression.

Our study holds significant policy implications. First, our analysis offers empirical
evidence regarding the social cost of legalizing sports betting. This is particularly useful
for states that are currently considering launching a sports betting market. While sports
betting can generate substantial revenue, our study shows an increased number of violent
crimes linked to sports betting. Secondly, as local law enforcement intensifies efforts to
curb such crimes, legislative authorities should also consider implementing policies and
initiatives to identify and address addictive or problem gambling (Hing et al., 2016,
2018). This can be achieved through responsible advertising practices and educational
programs. The heightened emotional involvement in sports betting, as indicated by
our results, further reinforces the importance of implementing such measures. Lastly,
considering the spillover effects observed in our study, even states yet to introduce a
sports betting market should exercise increased caution on game days. This proactive
approach can help mitigate potential negative impact associated with sports betting.
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We recognize that there are limitations in our study that future research could
address. First, our identification strategy uses days with local team games as proxy
for periods of concentrated sports betting activity. This approach may underestimate
the effects of legalized sports betting on crime if betting-related incidents occur outside
of local game days. As such, our estimated effects should be interpreted as a conser-
vative lower bound. Second, our study focuses on the average treatment effect of legal-
ized sports betting on crime; however, the effects likely vary geographically, with some
locations experiencing more pronounced impacts than others. Future research could
further explore this geographic heterogeneity to better understand its underlying
causes. Such insights could help inform more targeted and effective policy responses.
Third, due to the partitioning of the pre- and post-Covid samples, the two periods do
not cover the same states or the same distribution of league games. As a result, while
comparing estimates across the two periods may offer insights into potential behavioral
changes, differences in the composition of states and games could also contribute to the
observed variation in effects. Lastly, our study focuses on a selected sample of sports
events, specifically the regular and postseason games of four major sports leagues.
Future study could expand the sample to include other sports leagues and major sport-
ing events, such as the Super Bowl and March Madness, to obtain a more comprehen-
sive understanding of the impact of legalized sports betting on crime.
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Notes

1. Murphy v. National Collegiate Athletic Association, 138 S. Ct. 1461 (2018).

2. Professional and Amateur Sports Protection Act of 1992, S.474, (102™ Congress).

3. This date is determined by the first game in the considered time period with available crime
data in the teams’ MSAs.

4. In Table Al in the appendix, we have compiled a list off MSAs that span multiple states.
States marked with “(1)” denote the first states among their neighbors to inaugurate a sports
betting market and are therefore included in the analysis.

References

Agha, N., & Tyler, B. D. (2017). An investigation of highly identified fans who bet against their
favorite teams. Sport Management Review, 20(3), 296-308. https://doi.org/10.1016/j.smr.
2016.09.004


https://orcid.org/0000-0003-0320-1476
https://orcid.org/0000-0003-0320-1476
https://orcid.org/0000-0001-8251-570X
https://orcid.org/0000-0001-8251-570X
https://doi.org/10.1016/j.smr.2016.09.004
https://doi.org/10.1016/j.smr.2016.09.004

140 Journal of Sports Economics 27(1)

Andres, L., Fabel, M., & Rainer, H. (2023). How much violence does football hooliganism cause?
Journal of Public Economics, 225, 104970. https:/doi.org/10.1016/j.jpubeco.2023.104970
Bernheim, B., & Rangel, A. (2004). Addiction and cue-triggered decision processes. American

Economic Review, 94(5), 1558-1590. https://doi.org/10.1257/0002828043052222

Billings, S. B., & Depken, C. A. 11 (2011). Sport events and criminal activity: A spatial analysis.
In R. T. Jewell (Ed.), Violence and aggression in sporting contests (pp. 175-187). Springer.

Bran, A., & Vaidis, D. C. (2020). Assessing risk-taking: What to measure and how to measure it.
Journal of Risk Research, 23(4), 490-503. https:/doi.org/10.1080/13669877.2019.1591489

Bridge, G. (2023). The NFL is the most popular sport to bet on. Variety. https:/variety.com/
2023/sports/tech/the-nfl-is-the-most-popular-sport-to-bet-on-2022-1235467587/

Callaway, B., & Sant’Anna, P. H. C. (2021). Difference-in-differences with multiple time peri-
ods. Journal of Econometrics, 225, 220-230.

Cameron, A. C., & Trivedi, P. K. (1998). Regression analysis of count data. Cambridge
University Press.

Cameron, A. C., & Trivedi, P. K. (2005). Microeconometrics: Methods and applications.
Cambridge University Press.

Cantinotti, M., Ladouceur, R., & Jacques, C. (2004). Sports betting: Can gamblers beat random-
ness? Psychology of Addictive Behaviors, 18(2), 143—147. https:/doi.org/10.1037/0893-
164X.18.2.143

Card, D., & Dahl, G. B. (2011). Family violence and football: The effect of unexpected emo-
tional cues on violent behavior. Quarterly Journal of Economics, 126(1), 103—143. https://
doi.org/10.1093/qje/qjr001

Clark, G. (2021, August 9). Sports betting strategy: How to analyze line movement. USA Today.
https:/sportsbookwire.usatoday.com/2021/08/09/sports-betting-strategy-how-to-analyze-
line-movement/

Cook, S., Turner, N. E., Ballon, B., Paglia-Boak, A., Murray, R., & Adlaf, E. M. (2015). Problem
gambling among Ontario students: Associations with substance abuse, mental health prob-
lems, suicide attempts, and deliquent behaviors. Journal of Gambling Studies, 31, 1121—
1134.

Dare, W. H., & Holland, A. S. (2004). Efficiency in the NFL betting market: Modifying and con-
solidating research methods. Applied Economics, 36(1), 9-15. https://doi.org/10.1080/
0003684042000177152

D’Astous, A., & Gaspero, M. D. (2015). Heuristic and analytic processing in online sports bet-
ting. Journal of Gambling Studies, 31, 455-470. https:/doi.org/10.1007/s10899-013-9438-x

Deutscher, C., Otting, M., Schneemann, S., & Scholten, H. (2019). The demand for English
Premier League soccer betting. Journal of Sports Economics, 20(4), 556-579. https:/doi.
org/10.1177/1527002518794803

Dollard, J., Miller, N. E., Doob, L. W., Mowrer, O. H., & Sears, R. R. (1939). Frustration and
aggression. Yale University Press.

Dowling, N. A., Jackson, A. C., Suomi, A., Lavis, T., Thomas, S. A., Patford, J., Harvey, P.,
Battersby, M., Koziol-McLain, J., Abbott, M., & Bellringer, M. E. (2014). Problem gambling
and family violence: Prevalence and patterns in treatment-seekers. Addictive Behaviors,
39(12), 1713-1717. https:/doi.org/10.1016/j.addbeh.2014.07.006


https://doi.org/10.1016/j.jpubeco.2023.104970
https://doi.org/10.1016/j.jpubeco.2023.104970
https://doi.org/10.1257/0002828043052222
https://doi.org/10.1080/13669877.2019.1591489
https://doi.org/10.1080/13669877.2019.1591489
https://variety.com/2023/sports/tech/the-nfl-is-the-most-popular-sport-to-bet-on-2022-1235467587/
https://variety.com/2023/sports/tech/the-nfl-is-the-most-popular-sport-to-bet-on-2022-1235467587/
https://variety.com/2023/sports/tech/the-nfl-is-the-most-popular-sport-to-bet-on-2022-1235467587/
https://doi.org/10.1037/0893-164X.18.2.143
https://doi.org/10.1037/0893-164X.18.2.143
https://doi.org/10.1037/0893-164X.18.2.143
https://doi.org/10.1093/qje/qjr001
https://doi.org/10.1093/qje/qjr001
https://sportsbookwire.usatoday.com/2021/08/09/sports-betting-strategy-how-to-analyze-line-movement/
https://sportsbookwire.usatoday.com/2021/08/09/sports-betting-strategy-how-to-analyze-line-movement/
https://sportsbookwire.usatoday.com/2021/08/09/sports-betting-strategy-how-to-analyze-line-movement/
https://doi.org/10.1080/0003684042000177152
https://doi.org/10.1080/0003684042000177152
https://doi.org/10.1007/s10899-013-9438-x
https://doi.org/10.1007/s10899-013-9438-x
https://doi.org/10.1177/1527002518794803
https://doi.org/10.1177/1527002518794803
https://doi.org/10.1177/1527002518794803
https://doi.org/10.1016/j.addbeh.2014.07.006
https://doi.org/10.1016/j.addbeh.2014.07.006

Wang and Gong 141

Dwyer, B., & LeCrom, C. W. (2013). Is fantasy trumping reality? The redefined National
Football League experience of novice fantasy football participants. Journal of
Contemporary Athletics, 7(3), 119.

Dwyer, B., Shapiro, S. L., & Drayer, J. (2023). A segmentation analysis of American sports bet-
tors by involvement. Journal of Sport Management, 37(3), 203-216. https://doi.org/10.1123/
jsm.2021-0335

Dwyer, B., & Weiner, J. (2018). Daily grind: A comparison of causality orientations, emotions,
and fantasy sport participation. Journal of Gambling Studies, 34(1), 1-20. https:/doi.org/10.
1007/s10899-017-9684-4

Flutter Entertainment. (2025, August 7). Q2 2025 Update. https:/www.flutter.com/media/
veenqSj5/q2-2025-earnings-release-website.pdf

Forrest, D., McHale, 1., & McAuley, K. (2008). “Say It Ain’t So”: Betting-related malpractice in
sport. [International Journal of Sport Finance, 3(3), 156-166. https://doi.org/10.1177/
155862350800300304

Ge, Q., Barbieri, I. S., & Schneider, R. (2021). Sporting events, emotional cues, and crime:
Spatial and temporal evidence from Brazilian soccer games. Economic Inquiry, 59(1),
375-395. https:/doi.org/10.1111/ecin. 12950

Hing, N, Li, E., Vitartas, P., & Russell, A. M. T. (2018). On the spur of the moment: Intrinsic
predictors of impulse sports betting. Journal of Gambling Studies, 34(2), 413-428. https:/
doi.org/10.1007/s10899-017-9719-x

Hing, N., O’Mullan, C., Nuske, E., Breen, H., Mainey, L., Taylor, A., Frost, A., Greer, N.,
Jenkinson, R., Jatkar, U., Deblaquiere, J., Rintoul, A., Thomas, A., Langham, E., Jackson,
A, Lee,J., & Rawat, V. (2020). The relationship between gambling and intimate partner vio-
lence against women: Research report. ANROWS.

Hing, N., O’Mullan, C., Nuske, E., Breen, H., Mainey, L., & Thomas, A. (2022). Problem
gambling and economic abuse against women: An adaptive grounded theory analysis.
Addiction Research and Theory, 30(3), 169-179. https:/doi.org/10.1080/16066359.2021.
1962847

Hing, N., Rockloff, M., & Browne, M. (2023). A bad bet for sports fans: The case for ending the
“gamblification” of sport. Sport Management Review, 26(5), 788-812. https:/doi.org/10.
1080/14413523.2023.2260079

Hing, N., Russell, A. M. T., Vitartas, P., & Lamont, M. (2016). Demographic, behavioural and
normative risk factors for gambling problems amongst sports gamblers. Journal of Gambling
Studies, 32(2), 625-641. https:/doi.org/10.1007/s10899-015-9571-9

Holden, J. T., & Rodenberg, R. M. (2017). Lone-wolf match-fixing: Global policy consider-
ations. International Journal of Sport Policy and Politics, 9(1), 137-151. https:/doi.org/
10.1080/19406940.2016.1202304

Humphreys, B. R., Paul, R. J., & Weinbach, A. P. (2013). Consumption benefits and gambling:
Evidence from the NCAA basketball betting market. Journal of Economic Psychology, 39,
376-386. https:/doi.org/10.1016/j.joep.2013.05.010

Jakar, G., & Gordon, K. (2022). Dead spaces: Sport venues and police stops in a major league,
upper midwestern city in the United States. Journal of Sport Management, 36(4), 355-368.
https:/doi.org/10.1123/jsm.2021-0080


https://doi.org/10.1123/jsm.2021-0335
https://doi.org/10.1123/jsm.2021-0335
https://doi.org/10.1007/s10899-017-9684-4
https://doi.org/10.1007/s10899-017-9684-4
https://doi.org/10.1007/s10899-017-9684-4
https://www.flutter.com/media/vecnq5j5/q2-2025-earnings-release-website.pdf
https://www.flutter.com/media/vecnq5j5/q2-2025-earnings-release-website.pdf
https://www.flutter.com/media/vecnq5j5/q2-2025-earnings-release-website.pdf
https://doi.org/10.1177/155862350800300304
https://doi.org/10.1177/155862350800300304
https://doi.org/10.1111/ecin.12950
https://doi.org/10.1111/ecin.12950
https://doi.org/10.1007/s10899-017-9719-x
https://doi.org/10.1007/s10899-017-9719-x
https://doi.org/10.1080/16066359.2021.1962847
https://doi.org/10.1080/16066359.2021.1962847
https://doi.org/10.1080/16066359.2021.1962847
https://doi.org/10.1080/14413523.2023.2260079
https://doi.org/10.1080/14413523.2023.2260079
https://doi.org/10.1080/14413523.2023.2260079
https://doi.org/10.1007/s10899-015-9571-9
https://doi.org/10.1007/s10899-015-9571-9
https://doi.org/10.1080/19406940.2016.1202304
https://doi.org/10.1080/19406940.2016.1202304
https://doi.org/10.1080/19406940.2016.1202304
https://doi.org/10.1016/j.joep.2013.05.010
https://doi.org/10.1016/j.joep.2013.05.010
https://doi.org/10.1123/jsm.2021-0080
https://doi.org/10.1123/jsm.2021-0080

142 Journal of Sports Economics 27(1)

Lamont, M., & Hing, N. (2020). Sports betting motivations among young men: An adaptive the-
ory analysis. Leisure Sciences, 42(2), 185-204. https://doi.org/10.1080/01490400.2018.
1483852

Lindo, J. M., Siminski, P., & Swensen, 1. D. (2018). College party culture and sexual assault.
American Economic Journal: Applied Economics, 10(1), 236-265. https:/doi.org/10.1257/
app.20160031

Loewenstein, G. (2000). Emotions in economic theory and economic behavior. American
Economic Review, 90(2), 426-432. https://doi.org/10.1257/aer.90.2.426

Lopez-Gonzalez, H., & Griffiths, M. D. (2016). Is European online gambling regulation ade-
quately addressing in-play betting advertising? Gaming Law Review and Economics,
20(6), 495-503. https://doi.org/10.1089/glre.2016.2064

Lopez-Gonzalez, H., Guerrero-Solé, F., Estévez, A., & Griffiths, M. (2018). Betting is
loving and bettors are predators: A conceptual metaphor approach to online sports betting
advertising. Journal of Gambling Studies, 34, 709-726. https:/doi.org/10.1007/s10899-
017-9727-x

Marie, O. (2016). Police and thieves in the stadium: Measuring the (multiple) effects of football
matches on crime. Journal of the Royal Statistical Society Series A: Statistics in Society,
179(1), 273-292. https:/doi.org/10.1111/rssa.12113

McGrath, T., & Pempus, B. (2022, July 28). How do sports betting odds work. Forbes. https:/
www.forbes.com/betting/sports-betting/how-sports-betting-odds-work/

Menaker, B. E., Sheptak, R. D., & Barton, K. R. (2023). Friendly or unfriendly confines: Impact
of Chicago baseball stadia on vicinity crime patterns. Managing Sport and Leisure, 28(5),
538-553. https:/doi.org/10.1080/23750472.2021.1937287

Meyersohn, N. (2023, February 10). The dark side of the sports betting boom. CNN. https:/
www.cnn.com/2023/02/10/business/online-sports-gambling-addiction/index.html

Montolio, D., & Planells-Struse, S. (2016). How time shapes crime: The temporal impacts of
football matches on crime. Regional Science and Urban Economics, 61, 99-113. https:/
doi.org/10.1016/j.regsciurbeco.2016.10.001

Montolio, D., & Planells-Struse, S. (2019). Measuring the negative externalities of a private lei-
sure activity: Hooligans and pickpockets around the stadium. Journal of Economic
Geography, 19(2), 465-504. https://doi.org/10.1093/jeg/1bx041

Munyo, L., & Rossi, M. A. (2013). Frustration, euphoria, and violent crime. Journal of Economic
Behavior & Organization, 89, 136-142. https:/doi.org/10.1016/j.jebo.2013.02.005

Paul, R. J., & Weinbach, A. P. (2005). Bettor misperceptions in the NBA: The overbetting of
large favourites and the “hot hand”. Journal of Sports Economics, 6(4), 390-400. https://
doi.org/10.1177/1527002504266861

Paul, R. J., & Weinbach, A. P. (2011). An analysis of the last hour of betting in the NFL.
International Journal of Sport Finance, 6(4), 307-316. https:/doi.org/10.1177/
155862351100600403

Pawlowski, T., Nalbantis, G., & Coates, D. (2018). Perceived game uncertainty, suspense and
the demand for sport. Economic Inquiry, 56(1), 173—-192. https:/doi.org/10.1111/ecin.12462

Rees, D. L., & Schnepel, K. T. (2009). College football games and crime. Journal of Sports
Economics, 10(1), 68-87. https://doi.org/10.1177/1527002508327389


https://doi.org/10.1080/01490400.2018.1483852
https://doi.org/10.1080/01490400.2018.1483852
https://doi.org/10.1257/app.20160031
https://doi.org/10.1257/app.20160031
https://doi.org/10.1257/app.20160031
https://doi.org/10.1257/aer.90.2.426
https://doi.org/10.1089/glre.2016.2064
https://doi.org/10.1007/s10899-017-9727-x
https://doi.org/10.1007/s10899-017-9727-x
https://doi.org/10.1007/s10899-017-9727-x
https://doi.org/10.1111/rssa.12113
https://doi.org/10.1111/rssa.12113
https://www.forbes.com/betting/sports-betting/how-sports-betting-odds-work/
https://www.forbes.com/betting/sports-betting/how-sports-betting-odds-work/
https://www.forbes.com/betting/sports-betting/how-sports-betting-odds-work/
https://doi.org/10.1080/23750472.2021.1937287
https://doi.org/10.1080/23750472.2021.1937287
https://www.cnn.com/2023/02/10/business/online-sports-gambling-addiction/index.html
https://www.cnn.com/2023/02/10/business/online-sports-gambling-addiction/index.html
https://www.cnn.com/2023/02/10/business/online-sports-gambling-addiction/index.html
https://doi.org/10.1016/j.regsciurbeco.2016.10.001
https://doi.org/10.1016/j.regsciurbeco.2016.10.001
https://doi.org/10.1016/j.regsciurbeco.2016.10.001
https://doi.org/10.1093/jeg/lbx041
https://doi.org/10.1016/j.jebo.2013.02.005
https://doi.org/10.1016/j.jebo.2013.02.005
https://doi.org/10.1177/1527002504266861
https://doi.org/10.1177/1527002504266861
https://doi.org/10.1177/155862351100600403
https://doi.org/10.1177/155862351100600403
https://doi.org/10.1177/155862351100600403
https://doi.org/10.1111/ecin.12462
https://doi.org/10.1111/ecin.12462
https://doi.org/10.1177/1527002508327389

Wang and Gong 143

Rosenberg, M. (2022, May 10). Recent NBA fan-player incidents highlight disconnect between
league and its players. Sport lllustrated. Retrieved September 28, from https:/www.si.com/
nba/2022/05/10/nba-playoffs-fan-altercations-chris-paul-draymond-green-joel-embiid

Russell, A. M. T., Hing, N., Li, E., & Vitartas, P. (2019). Gambling risk groups are not all the
same: Risk factors amongst sports bettors. Journal of Gambling Studies, 35, 225-246. https:/
doi.org/10.1007/s10899-018-9765-z

Seal, E., Cardak, B. A., Nicholson, M., Donaldson, A., O’Halloran, P., Randle, E., & Staley, K.
(2022). The gambling behaviour and attitudes to sports betting of sports fans. Journal of
Gambling Studies, 38(4), 1371-1403. https:/doi.org/10.1007/s10899-021-10101-7

Sun, L., & Abraham, S. (2021). Estimating dynamic treatment effects in event studies with het-
erogeneous treatment effects. Journal of Econometrics, 225(2), 175-199. https:/doi.org/10.
1016/j.jeconom.2020.09.006

Suomi, A., Dowling, N. A., Thomas, S., Abbott, M., Bellringer, M., Battersby, M., Battersby,
M., Koziol-McLain, J., Lavis, T., & Jackson, A. C. (2019). Patterns of family and intimate
partner violence in problem gamblers. Journal of Gambling Studies, 35(2), 465-484.
https:/doi.org/10.1007/s10899-018-9768-9

Wann, D. (1993). Aggression among highly identified spectators as a function of their need to
maintain positive social identity. Journal of Sport and Social Issues, 17(2), 134-143.
https:/doi.org/10.1177/019372359301700207

Woodland, L. M., & Woodland, B. M. (2001). Market efficiency and profitable wagering in the
national hockey league: Can bettors score on longshots? Southern Economic Journal, 67(4),
983-995. https://doi.org/10.2307/1061582

Author Biographies

Wenche Wang is a Senior Economist at the Division of Petroleum Market Oversight
at the California Energy Commission. Previously, she was an Assistant Professor in
Sport Management at the University of Michigan. Her previous area of research was
digital economy of sport.

Hua Gong is an Assistant Professor in Sport Analytics. His research interests are in the
areas of sports analytics and sports economics.


https://www.si.com/nba/2022/05/10/nba-playoffs-fan-altercations-chris-paul-draymond-green-joel-embiid
https://www.si.com/nba/2022/05/10/nba-playoffs-fan-altercations-chris-paul-draymond-green-joel-embiid
https://www.si.com/nba/2022/05/10/nba-playoffs-fan-altercations-chris-paul-draymond-green-joel-embiid
https://doi.org/10.1007/s10899-018-9765-z
https://doi.org/10.1007/s10899-018-9765-z
https://doi.org/10.1007/s10899-018-9765-z
https://doi.org/10.1007/s10899-021-10101-7
https://doi.org/10.1007/s10899-021-10101-7
https://doi.org/10.1016/j.jeconom.2020.09.006
https://doi.org/10.1016/j.jeconom.2020.09.006
https://doi.org/10.1016/j.jeconom.2020.09.006
https://doi.org/10.1007/s10899-018-9768-9
https://doi.org/10.1007/s10899-018-9768-9
https://doi.org/10.1177/019372359301700207
https://doi.org/10.1177/019372359301700207

144

Journal of Sports Economics 27(1)

Appendix

Table Al. Sample to Test Spillover Effects.

Never and
Not-yet
Metropolitan Statistical Treated
Area Treated States States Teams
Pre-Covid
Boston-Cambridge- New Hampshire Massachusetts Boston Red Sox (MLB),
Newton, MA-NH Boston Celtics (NBA),
New England Patriots
(NFL), Boston Bruins
(NHL)
Chicago-Naperville-Elgin,  Indiana Wisconsin, Chicago Cubs (MLB), Chicago
IL-IN-WI lllinois White Sox (MLB), Chicago
Bulls (NBA), Chicago Bears
(NFL), Chicago Blackhawks
(NHL)
Cincinnati, OH-KY-IN Indiana Ohio, Cincinnati Reds (MLB),
Kentucky Cincinnati Bengals (NFL)
Indianapolis-Carmel- Indiana Ohio, Indianapolis Colts (NFL)
Anderson, IN Kentucky
Memphis, TN-MS-AR Mississippi (1) Tennessee Memphis Grizzlies (NBA)
Arkansas (2)
*New York — Newark — New Jersey New York New York Yankees (MLB),
Jersey City New York Mets (MLB),
New York Knicks (NBA),
Brooklyn Nets (NBA),
New York Giant (NFL),
New York Rangers (NHL),
New York Islanders (NHL)
Portland-Vancouver- Oregon Washington Portland Trail Blazers (NBA)
Hillsboro, OR-WA
Washington-Arlington- West Virginia District of Baltimore Orioles (MLB),
Alexandria, DC-VA- Columbia, Washington Nationals
MD-WV Maryland, (MLB), Washington
Virginia Wizards (NBA), Baltimore
Ravens (NFL), Washington
Commanders (NFL),
Washington Capitals
(NHL)
Philadelphia-Camden- Delaware (1), Maryland Philadelphia Phillies (MLB),

Wilmington, PA-NJ-DE-
MD

New Jersey (2),
Pennsylvania (3)

Philadelphia 76ers (NBA),
Philadelphia Eagles (NFL),
Philadelphia Flyers (NHL)

(continued)
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Table Al. Continued.

Never and
Not-yet
Metropolitan Statistical Treated
Area Treated States States Teams
Pittsburgh, PA West Virginia Pennsylvania  Pittsburgh Steelers (NFL),
Pittsburgh Penguins (NHL)
Post-Covid
Charlotte-Concord- North Carolina  South Charlotte Hornets (NBA),
Gastonia, NC-SC Carolina Carolina Panthers (NFL),
Carolina Hurricanes (NHL)
Minneapolis-St. Paul- Minnesota Wisconsin Minnesota Twins (MLB),
Bloomington, MN-WI Minnesota Timberwolves
(NBA), Minnesota Vikings
(NFL), Minnesota Wild
(NHL)
*Nashville-Davidson— Tennessee Alabama Tennessee Titans (NFL),
Murfreesboro—Franklin, Nashville Predators (NHL)
TN

Note: |1.The number in the parenthesis indicates the order in which the states introduced sports betting
market. 2.* indicates situations where there is insufficient available data to test the effect. For example,
agencies in Alabama located within a 2-h driving distance to Nashville did not participate in the NIBRS
reporting system until 2021. Meanwhile, Tennessee launched its sports betting market on November I,
2020, resulting in a lack of data for the period before the treatment.
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